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^^ 2003/12/13 



[Xil^^IH 2003.04.25 

ss] eiEiBis mm\ aoibHAiEi :>igs ois& 

9^SS] TRANSMITTER USING INTERLEAVING DELAY DIVERSITY 

[SSI ^<!i|5|A^ S!^ 

[#^ei3Hl 1-1998-004053-1 

[cHaieil 

[ □ £1 ej 3 H 1 9-2000- 1 00004-8 

[xis^i^BiAH &^\M ti^m. &E\M ^^si. m^\A[ 

{5Lm9\^mmmm 2002-089790-8 

S^s:*!] JUNG.Suk Hyen 

[^ei^^eiSl 790226-2055814 

[^eSiSl 151-022 

[^^1 Ajg^^AI <Mij12§ 1563-45 13/5 

[^^1 KR 
[SXIOim^gCH^^eSAiWoj LHg] 

[S:'H^XH 2002.12.12 

imx\] mmm ni42^°i ^§oii 2\m m^, m^m M6o^2\ ^mow sj 

[:?ie#S!^J 20 S 29.000 ^ 

8 e 8.000 
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:SA oi 



Xh 2003/12/13 



0 2H 

3 s 

242,000 



0 ^ 
205,000 ^ 



1. fi^^Ai- SA||AH(£e)_m 2.SX|01l2|2!gl:H^^(<y7^^&^^2J01l 
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o]^^ 'g-a- ^ *>J1, 3:>*j: ^3.^ 71^5. 7pJ- #^ ^11^ 7>;^1^ oJ-Bfl 

t ^«:*>^ ^7l ciloiE^ Hi ^^1><^> ^ ^ ^11 ^4=1 ^:^<H1 

* ^11 #^ ^5^^s^>Ji, t:f€- *>M-2i ^1-71 ^li ^^ ^s.^ 

cf u-1 #^ Ai^^ ^S^^^m ^el-f-; ^ 4=7=7l]2l ^J-tflm- ^tii^>jL, ^7] 

4^7fls] <y:Efli4 # oi-Eflq-^ >Jil^^V<^ ^7] ^]i #^ ^7] ;^12 # 



S. 2 
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<?! o] Wl A] El 7l 1^ * o] -g- tl: ^ A] 71 {TRANSMITTER USING INTERLEAVING DELAY 

DIVERSITY} 

S. 1^ #51121 Cl-^ Al^t^ ^^711- l4El-vn 

£ 2^ ^ ^^21 ^ ^A^Hl oi^ «?lElelaj ^sllol rfolHlAlEl 711^^ ol-g-th ^^7] 

:£ 3a S. 3m^ ^ ^^^^ <^ ^^Hlojl ^i^v <yE-l5l«J ^^]]o] cj-oltHAlEl 7li^^ ol 

^^71^ ^A^t!- HHflS. 

* ^^<^1 cfltl: * 

210 : 220 : 

230 : 7}^^ 241 : tl^l^^wl 

242 : m ^^-f- 243 : 

244 : ^eflol^ 250 : ^tflM- -Jd^^ 



26-4 
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■ ^ cfloiBl ^l^*>7l ^srH 3.^ ^1^^^* ^V-§-^m ^eflo] cfom 

^^<^1 ^1^*>^^ -8-^( capacity)* ^^^fl*^) tb^^. ^cfl^ 7] 

#^ 3711 >a-^ ^HCuplink)^ -§-%=* feel7l 71^3}- ^aL(downlink)Sl -g-^* ^ 

cflAl^lBl^ 7l#^ ^7H<?1 t|l^^ ^71- §iol Al^Eflo^ -§-^^ ^^J-^l^ ^ Cf<^l»1^lBl 

<ii> cfolHlAlBl^ ^:?>(space), zl-£.(angle) , ^^(polarization), ^(field), 

(frequency), cff^ ^S(multi-path) ^ ^l^(tiine) cl-*^l wl^^jElS. i4t=1 '^^l^i^f . i=l-°ltt1^1 
Bl(space diversity)^ <^el 7ll^ ^^IIM- 7ll^ <?>e11i4» a1-^^o.^>^ ^ 

* ^ <>1 ^, 1=1-^ ^tim >^>olsl ^:l>-^ 2]- cfolw^AlEl 7M(branch)7> ^^-^sl^^l 

3Jllol'a(uncorrelated fading)* 7>^ ^ "i^H^ ^<H«^> T^^7loll cf^S^ 

oj-Eflul-^ -i^m ^-f 4^ ^Efl^-S #<>i-2.^ ^S. 'a-^Sl^l ^o>o>^l.£.s oVtflul- 

7lsl7> ^o]7^ oXo]ol^ ^>^C11 O]^^ ^^7l7> 3}-^ ^-f<^^ ^^^*>7l . 
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1020030026412 #^ "^^V: 2003/12/13 

'4ef^i cf^lal^l^ 7]^^ c^e^ 7]\^ ^^]^>7l ^tt ^^tt ^^V^ ^ 

SiJl, ^^^^ WlJE^ ^ ^lt}-S)<H oj- 7]^]^6^^<] ?,V^<H ^-§-Al7l^ ^O] ^ 

z^-s. cfoitHAlElCangle diversity) 71^^^ 7}^]^ <^e-l 7flsl 

tims ^^51^1 ^1<^1^^ n= ^iS3ij-(piane wave)* 'a^^-^S.>«l ^^€4. 

^ cfolH^AlE^ (field diversity)^ ^^>^(electric field)^^}- ;^>7l ^(magnetic field)^ 
^i-^^l^l ol'a ^1^^ «:>l-g-^o.s.>i^ ^^^nf. ^s).^ cfo] Hi A] El (frequency 

diversity) y]^^ cfl^ (coherent bandwidth) <^1^ "i^^l^ ^11^^ ^>-g-t}-'=f. 

t:]-^ Hi (multi-path diversity) 7]^^ ^o]3, ^^711- ^«fl c^-^ X\:^ ^1^* 

7Hji 1-<H-$-^ ^el^^S.'i*) i=1-<^lw1^1^(time diversity) 711^^ t\. 

<i2> 1^ f^sfl^q cf^ Al^E^ ^^7]!- M-eV'^ Ir^SS^i, ole-jtV cf^ 

Al^tfl ^Ai7l^, Tb^ ti]H 7Mfe tfl<5lB-l alBl- K7fls1 c-ilolEl wlB 

<iS lit ^«:^(110); ^«:-¥-(110)S-^Bl ^o]B\ wlB^^ *a^^<^> ^ ^ 

S ^^o\] ^S^f^ ^^-^(120); ^S-^(120)S-^Ei c-flolE-ll- <a^^t>> ^ 

^l-AV^^dSO); ^ 7l-A]--¥-(130)^ #^ PNS=1- ^-g-*>^ ^'ar-^-CUO)* 
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^cf. ^«:^(110)ofl ^tb ^ T=KTb^ ^oji- 7>^cf. z]- «- ^fl^oflAi ^ 

^ ^ojo^ ^7} A^^^ 4^^^ ^]<^ ^^(multipath delay spread)<Hl ^ ^^3> 

Til ^Cf. ^ :f , ^^^(120)51 ^2: -^^oll ^ ^fl^<^l ^ ^711 S\JL, 

-i-^H ^^^^ ^^(multipath interference)^ Ht!", HS^^^ 

(N)^ ^O]] ^Sflo^ Jl^ <io^ Cfl^o] ^^^1 2:^^C]-. 

<14> 01:51 cHlolE^ Xl^Sq- ktti^J^I) ^11^<^1A^ 3.^^ *>7l ^t]-. 

^ ^) = f; ^ ■//?..((/- 1 ) r. / D 

[^^^ 1] 

<16> y 



i^n^ 2] ' - ^ 

<17> 0^7]^^, ^-i: ^o], p^(ti,t2)^ [ti.t2]^ -e-bi ^^(unit 

rectangular pulse)olJl, ^ ^^ll- ^^]^^. bi^, wikiJ:^ 1 -is] 7> 

^ 7>:S ^1-^ 1/2S. PN ^>7l ^^l- x^^^ ^ 9X^. 

<18> 

A- 

<19> olnfl^ PNjO^ 1 -lo] 7}^]^ S.€- i^<^l tfl^ PNi=PNi+N^ ^7111- 7]-^i:f. 

^ Tc^ T/N^ ^-i: ^1^^^^ «>7l ^4 :y-T:f. 

<20> 

/■i= ^ sU' h . ( W . V >/'.\( /) c()s{ oj 
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<21> 




<22> 




Pl^ ^fl^ ^1^, Al^V ^l<g, Yl^ cf^ ^ n(t)^ Nq 

/25^ ^:£(double sided power spectral density)!- 7}^]^ 7l-^A]o]. 

(correlator receiver)^! ^}7] :^ol q-E^-^i ^ $X^. 



=L^]^, #2fl^ ^^7loll 51§>^. C-flolE-l #iE7> ^7l-^oll Tr)- 

B^. ^7]-^<?l 3.B.7} ^^^}J1, ^S^^^, ^S. ^^£7> ^7}^}^ o^lrf. 

^7] ^^1^^ *(l^*>7l ^^V*:^ ^ ^efl<^1 i=f<5m^lEl 7]'^<^] 91^] 

4^^^ *m n<^] ^-^ItH^l&l <^1^* ^ 

*>J1, ^3.S^ 7l^S. 7>:^ #^ ^11^ 7>^lfe ^Eim-l- ^^*H * 



<24> 




.r( f ) f F,.( /■- T ,)P\(. r- T ,) c o s ( CO ^.r + (J) ,) dt 
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<27> ^7] ^^^^7] ^^c^ ^ ^^^^ 91^]^^^ ^eflol cf<^lwlA]E^ 7]^^ ol-g-tV ^ 

^^sl-^; ^ 4^711^ ^tim* ^w]^>jL, ^V7l 4t^711s1 ^ ^}x^2] <?>Eflm- 

<28> Ol^l-, ^ ^x^o] ^i}^ 7l#^o]:o1]A^ ^.^o^ 7>^ ^>7> ^ ^ 7l#^ A>>^ 

^ -g-^l^l-Tll ^Al^ ^ o;[^ ^^^^ ^^]]^] ^^v^t\7] ^ wV^^ltV ^^l^^l 

<29> £ 2^ ^ ^^Sl <a ^Al<^loll 9m^^^ ^Sflol CfolttlAjEl 71^^ ol-g-tb ^Al7l 

(210), ^^-?-(220), 7VA>-«(230). <yBiE^Hl(241). ^11^-^:^(242). ;Hl2 *^>-^(243). €efl<^l 
^(244) ^ <?l:Bfli4 -?d^^(250)l- i^tlrCf. 
<30> ^:&-^(210)^, Tb^ wis. ^o]^ 71-^m c11<^lt-l tilH* K7llsl ^o]ie.^ hIH^ 
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1020030026412 %^ ^>^>: 2003/12/13 

<3i> 2Et!:. ^^-¥-(220)^. ^7] ^^-f-(iio)S-^Bl ^7] ^o]b\ a] *a^^<^V ^ ^ ^11 

<32> 7>AV«.(230)^. €S^(220)S^Ei c-ilo]B]i- <a^«}-o> ^t!: ^, 4^ 

<33> 5E?V, <?lEi5^Hl(24l)^, ^7] 7}^^(230)S.^^] 5>q-sl <a^«i:o> olBle)«J* 

<34> '^<0:-^(242)^. ^7] ^E^sl«1(241)Sl ^^ ^SLS>\- #:e. S^Cgold code)* 

<35> St!:, ^12 ^^V-f-(243)^, ^7] 7}^^mO)^^^ cf^- ja^^js. ^^«}-o> 

s:^(gold code)* ^, n ^Jl* #^«^>^ 
<36> tb^, ^ellol«-(244)fe, ^7] ;tll2 ^'a:-^(243)2] ^^ a]^* <g^«l-o> ^I^a]^ ^ # 

<37> x^^^ oi-Eflq. Ai^^(250)^, 4^^711^ <y:EflM-» ^3.^ ^iiLM: 7]^s. 

7}^ wV^^tb ^11^* 7}7]^ «a:^lM-* ^^*>^. ^71 ;^ll ^^+^(242)51 ^^ ^s:^ 
^^tb ^. ^E)lo]-^(244)5l #^ .asl- ^^^>fe ^4. 



<39> oj^ C^lolE^ ^^^(210)<^1 C-flolB] Wl:^^ 1 H ^ 

, cflolEi ^2:-?-(220)<^l^i ^=(Walsh code)<Hl cj-A] ^ 7fl5^ 
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(243)<^l^i ^=(gold code)^^- -g-^fl^ ^, ^BlelHl(241)oil ^1^* ^^V^j-fe a] 

^ '?>^ ^eflol«.(244)oll^i ^l^a^cf. Zl 4^, oVEim ^^-¥-(250)<^l^i ^3.2] ^^^M: 7] 

^S. 7>^J- ^11^^ 7Hfe (241)1- ^Jlfe O] oVEfl 

<40> ^tb, Al^^o.^^ Jl^^ 0.5. A}^^ ^ o;(t:f. =L^JL, 

tHAlE^Sq- ^A] t^o]B]A]m 7}^ ^ 9X7\] 
<41> R0]S]-JL ^ nil. ^^fe ^>7l ^^^^^z}- ^cf. 



<^1 G(t)^ 3 = 1- ^Dl*>Ji, ^m^<H ^-^-E-S-, ;^M4^^>^ 

^ ^B^BlBl(241)* 71^ ti>S ^4^51^ ^ <?lBi5l«JSl^l ^JL 



<42> 




[^^^ 71 



6, (/-//) fl' ,,(t - t})G it - If )r«.s( »•,(/-//)) 
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/7(f)= f 13 ,5(t-T)e^ 

*>7l ^^^2). ^t^, olitfl, p,^ ^fl^ ^]^, t:^ a]^ ;^lo^, yjo. ;g 

<44> ^ ^. 

+ E \/?^*'- it-n-r,)W,{t.-,i-T,)G{t.-ri- T,)cos{ir, ( # - //) - ir.r, + t,)] 

<45> n(t)^ No/2S] <y:ia ^^S.^ ^-£(ciouble sided power spectral density)*, 7l-^l 



<47> 1^^^, ^^Ei All:eflol/l^ J^^l-o^ -^^j-c^ wj^ :g-^fl 

<48> is. 1] 



Modulnlion scheme 


BPSK 


Da la rate 


0.48Mbps (480kbps) 


Channelization code 


Walsh Code 


Scrambling code 


Gold Code 


Processing gain 


32 


interleaving size 


1 time slot.(0.125mS. 60bits, 1920chips) 


interleaving 'Afi 


block interleaving(48'^40) 
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<49> £ 3a xfl^l £ 3h^ # <?]:Efli4 ^ l7fll- ^^^V«=^ €^1: ^-f , ^ 7] 

^4* ^^m. 

<50> :£ 3a^ A]>,E^oflA-l *>;^1 ^-fsf 7]]^^^ ^-g-tb ^-f^ '^^^^ 

<51> £ 3hS^ S. 3c^ :!^^ ^ IfflV^ SJijojig ^^oIlA^ ^BlB^HJ j]'^^ ^ -§-^1 

^fl^^tb ^-fSf ^fl^^^l-;^] :^^o^ >.l>iefl B]3IL^ ZLEflHolcf. ^fl a] oIe^ 

cf. ^ ^B-ls^«J 711^^ 5|lolig ^fl^ ^^o^ cgej:^ ^^Al7l7l ^tb ^-2.^ AWGN ^^^-^ 51 
Al>^^E^oi]A-l^ ^>^ol ^711^1 <t ^ 9X^. 3h9\- S. 3c* ^^^1-^ no] 

<52> j£ 3d^ 7li^o] 2.^ ^-g.^ Al>,E^oiix-l AV-g-^V^ f^7Hl alH 

-2.^ ^^tb >«'>-g-^>7> f^7>^oil ttl-ef A-ls.:?!: :?>'a^ SEtb #7l-^<^ a^:^o] ^ 

<53> £ ^11^^ 5ilo]t^ ^3E.<^1 tci-s. zLEfl^ojc}.. 2>40-3s^ ajH .2-^* 7l§o.^ 
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^> 7ll'a^4. 71]^^^ ^^71- 0<H1A^ IS. ^7>t!: ^-f<Hl^ 4dB, 

^11^^ l-^l^H 25- ^71-t!- ^-f<^l^ O.SdBS ^«i>^l^ ^ zleIjI 

^^7V M] ^o] s)^> ^trlBl 7})^^^ ^ ^£ ^>^1 ^-fo^ ^^^o] i4iiB>^l^ 

^■i: ^ ^^Cf. 71]^^^ ^^7]- #7>^ofl vc^^ Al^^eflo^ A^^o] Wl^jA^^S. 

^■Br <^}^^. ^^^^^ ^^7} olii :^S. ^<^^?\] ^^<:>1 #«H#7fl Aj^E^ 

£ 3g^ IE ^>%<^1A^ AWGN ^^""^^r JL^^ ^-^ ^^^^ ^ 

<^ll=l-. 4^7>;=^]5. 7M4^^ ^^7} ^<^l^7\- AlA^E^Sl A^^ ^^7]- ^V;.|^>o^Cf. 

S. 3h^ ^Eflul- Al^ 7)1^01 ^-§-5)^1 ;g-f<ill ^Bl El Bl (241)^1 a7l«^l tt)-^ 

tiling ^ojc].. AWGN €:^<^lAi^ ^eleltH 3.7]c]] it)-s. a^^ ^s).7]. ^Ag^>^l ^^Jf-^u)- sHo] 
^ «r^<>flAi^ H7l7> #7>^o11 ttj-sl- A^^ol 0.5dB 7flAi5)^ ^o]^ >^ o^o^ 

Cf. ne^q- olE-lElalol 37]7]. ^7l-^o11 nf-sl- Al^ ^jo^ ^A] ^(^l^^lH-^ Al>,Ej A^^3|. olEl 

slal H7l A>oloi Eefloljc i^.a(trade off)7l- 

£ 3i^ ^ <y:Efli4 27fl ^<HlAi q-^ 511 71-^1^ tVEimi- -a^^H ^^*>fe 
7l'^4 2711 oVEflq. a.-^ A>-g-§H ^4^*>^ 71^3^ wlJuit!- ^014. :^ 

o. ^^ol A>-g.5l 0^0.14 ^tim 7l^<:Hl 9X^M ^ 2dBSl A^^ 7l]Al 
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^. 

£ 3j^ # "jVEfluj. 37fl #o)lAi oVEim 71^^01 ^ o.5q. 

^-f^ ^^^-i: WlS^V ^olcf. 7)1^^ ^^^V ^Eiel«J 7l^ol ^ji). 

^1 ^ ^^1 tijin^l-oin^-. ZLSflHoilA^ ^sfl (conventional scheme)<^l£^- £^1^ # 

efl^ 4<^ltH^lHl(delay diversity) 71^^* s^ultbcl-. ^ ^^s] ^efl 7l'^<i11 nq-^- 

-§-^1^1 Al^e^^t:}^ 2dB i^-^ a^^o. 7>^t:1-. 

:£ 3k^ # <?>EflM- 4= ;^]o> Al^^Eflo:) A^^^ q-El-'a ZLHflH-^l^i "1 

of 4"7> 5lnls:>^ # o>Bflu^ 47fl ^ 7>^j- ^fl ^ 7^ ^ «y:Efll4 l7fl* A| 

^ h-evhh^. ^] n^] -a<?14. 

£ 3m^ ^ ^7} 17)1^ ^-f^ 3711^ ^^oil tfl^>«5^ 3J|lolTg ^£oil 14s ;^io> Al 

^e^o^ ..^^^ M-Efi^cf. ofEim ^7V l7fl«y aflolT^ ^3£7l. ^ej-xj^V idB^l ^^*V 

^ ^o] avig^ ^ oi-tflq. ^7> 37B<?1 ^-f 511 ojt^ ^-£7> tel-^l^V 0.5dBSl ^-I^V^ 

26-15 



1020030026412 



%^ 'a^V: 2003/12/13 



7V^ ^11^ 7>^1^ <?>Eflq-» >Jd^*H Jl^* ^o]^ ^^^^] 9X^. 
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11 

-r • 

^n^7flsl oi-Eflq-i- ^V7l ^^7flsl oVEflq- ^ ^i-i^sl <LVEflm- ^^^l-O^ ^7] 

2] 

^^i 41 
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1- i^*>^ ^^-^S *>fe ^e^lo] rfola^AlEl y]^^ o]^^ ^^7]. 

[^^Ih 3] 

^7] «?]:Efli4 ^>*^ ^3.^ 7]2.s ^^^>^ 
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11 




W^COOIEI 
V ) 
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is. 2] 



is 3al 




LU 

CQ 



Ie-1 



1e-2 



1e-3 



1e-4 - 



1e-5 - 



1e-6 




Rayteigh.No Retransmission 
AWGN. No Retransmission 
Rayleigh, Retransmission 
AWGN. Retransmission 



kz:::::::::! 



10 



12 



26-20 



1020030026412 



^ ^^>: 2003/12/13 



is. 3bl 




Rayleigh. No Retransmission 

AWGN, No Retransmission 

Rayleigh. Interleaving, 1 Retransmission 

AWGN, Interleaving, 1 Retransmrssion 




• Rayleigh. No Reiransmtssion 

O AWGN, No Retransmission 

T Rayleigh. Interleaving. 1 Retransmission 

«7 AWGN. Interleaving. 1 Retransmission 
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3dl 



0.1 



0.01 - 



a: 

LLI 
CO 



0.001 - 



0.0001 



3el 

1e+0 



Fading channel. SdB 
O AWGN, SdB 




8 

User 



10 



1e-1 - 



1e-2 - 



UJ 1e-3 - 
CD 



le-4 



1e-5 



1e-6 



12 



14 



16 



Fast Fading 




Slow Fading 



• No Retransmission 

O No Retransmission 

T- — 1 Retransmission 

^ -J Retransmission 



4 6 



10 



12 
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I£ 3f] 

1e+0 



1e-1 



1e-2 



a: 

LU 1e-3 - 



le-4 



1e-5 



1e-6 



IS. 3gl 

1e-1 



LU 

m 



1e-2 



1e-3 



1e-4 



1e-5 - 



1e-6 




• 


Number of ReTx 


0 


o 


Number of ReTx 


1 


T 


Number of ReTx 


2 


^ 


Number of ReTx 


3 



— I — 
10 





: >s^. 










It 

\ 




\ 

V \ 

!W 




• Number of ReTx : 1 . AWGN 
O Number of ReTx : 2. AWGN 
- -r- Number of ReTx : 3. AWGN 




1 1 1 


1 1 



12 



10 
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IS. 3h] 

1e-l 



CQ 



1e-2 - 



1e-3 - 



1e-4 



1e-6 J 




• Interleaver size : 60bits 

O Interleaver size : 60bits (AWGN) 

Interleaver size : 90bits 

^ Interleaver size : 90bits (AWGN) 



8 10 



D O 



3i] 

le-1 



a: 

LU 
CQ 



1e-2 



1e-3 - 



1e-4 



1e-5 - 



le-6 



Antenna : 1 of 2. Proposed Systenn 
O Conventional Scheme 



12 




10 12 
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